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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recoimended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations .  Copies  of  these  guidelines  may  be  obtained  from  the 
Office  of  the  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of 
a  Phase  I  investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigations,  testing  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  the  need  for  more  detailed  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  • Probable 
Maximum  Flood "  for  the  region  ( greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: 

County  Located: 
State  Located: 
Stream: 

Coordinates: 

Date  of  Inspection: 


Section  P  Dam 
Adams  County 
Pennsylvania 

Off-stream  pond  adjacent 
to  Toms  Creek 
Latitude  39°  44.5' 
Longitude  77°  22.3' 

April  21,  1980 


^Section  F  Dam  and  reservoir  are  used  for  recrea¬ 
tional  purposes.  The  embankment  and  dike  forming  the 
impoundment  are  owned  by  six  individuals,  with  a  seventh 
owning  a  portion  of  the  reservoir.  Visual  inspection 
indicates  that  the  spillway  of  Section  F  Dam  is  in  good 
condition,  that  the  embankment  and  dike  are  in  poor  condition 
as  a  result  of  lack  of  maintenance,  and  that  a  serious  threat 
to  the  integrity  of  the  dike  and  the  embankment  is  presented 
by  the  adjacent  Toms  Creek.  Therefore,  the  overall  rating  of 
this  dam  is  poor. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Small"  size  dam  and  "High"  hazard  potential  classifica¬ 
tion  is  one-half  to  the  full  Probable  Maximum  Flood  (PMF). 
Based  on  the  small  total  capacity  of  the  reservoir  and  the 
topography  of  the  area,  the  one-half  PMF  has  been  selected  as 
the  spillway  design  flood. 


Hydrologic  and  hydraulic  computations  presented  in 
Appendix  D  indicate  that  the  spillway  structure  is  capable  of 
discharging  about  0.43  PMF  without  overtopping.  The  one-half 
PMF  is  estimated  to  overtop  the  embankment  by  about  0.4  foot 
for  less  than  three  hours.  It  is  further  assessed  that, 
neglecting  the  effects  of  the  adjacent  Toms  Creek,  the 
embankment  is  not  likely  to  fail  during  one-half  the  PMF. 
Therefore,  the  structure  is  considered  to  have  an  "Inadequate" 
but  not  "Seriously  Inadequate"  spillway  classification. 

A  far  more  serious  threat  to  the  stability  the 
embankment  and  dike  is  the  migration  of  Toms  Creek  towards  the 
toe  of  the  reservoir.  Streambed  migration  is  a  natural 
phenomenon  which,  in  this  case,  is  accelerated  by  the  exposed 
bedrock  in  the  streambed  which  dips  towards  the  embankment. 
Even  in  areas  where  the  low  flow  streambed  is  not  immediately 
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adjacent  to  the  toe,  high  flows  in  the  creek  flowing  over  the 
floodplain  have  started  erosion  immediately  adjacent  to  the 
toe. 


It  is  recommended  that  the  following  measures  be 
taken  as  specified.  Items  (1)  and  (3)  should  be  performed 
under  the  supervision  of  a  registered  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 

(1)  A  hydrologic/hydraulic  study  should  be  made  to 
determine  the  best  method  of  increasing  the  spillway 
capacity  to  meet  current  hydrologic/hydraulic  cri¬ 
teria.  In  addition,  a  detailed  hydrologic/hydrau¬ 
lic  investigation  should  be  made  of  Toms  Creek 
channel  and  its  contributing  watershed  to  more 
accurately  determine  their  influence  on  Section  F 
embankment  and  dike. 

(2)  Further  migration  of  Toms  Creek  channel  towards  the 
toe  of  the  embankment  must  be  prevented.  This  may 
be  accomplished  by  a  proper  design  of  erosion 
resistant  materials  on  the  right  bank  of  the 
channel. 

(3)  All  brush  and  trees  should  be  removed  from  the  dam 
and  dike  and  the  embankment  returned  to  its  original 
cond ition. 

(4)  A  formal  agreement  should  be  entered  into  by  the 
owners  of  the  embankment  and  reservoir  areas.  The 
purpose  of  the  agreement  would  be  to  provide  for  the 
implementation  of  the  above  recommendations  and  to 
provide  routine  maintenance  of  the  embankment,  dike 
and  spillway. 

The  following  items  are  of  a  routine  maintenance  nature  and 
should  be  done  as  soon  as  practical. 

(5)  The  pond  drain  should  be  fitted  at  the  upstream  end 
with  an  operational  control,  and  the  downstream  gate 
valve  should  be  exercised  and  lubricated  as  neces¬ 
sary  to  insure  its  proper  functioning. 

(6)  All  burrowing  animals  must  be  removed  and  their 
burrows  filled. 

Because  of  the  potential  for  property  damage  and 
loss  of  life  in  the  event  of  failure,  a  formal  procedure  of 
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observation  and  warning  during  periods  of  high  precipitation 
should  be  developed  and  implemented  for  this  facility.  An 
operation  and  maintenance  procedure,  including  a  checklist  of 
items  to  be  inspected  regularly,  should  be  formalized  and 
implemented  to  insure  that  all  items  are  inspected  on  a 
regular  basis  and  the  embantaent  and  dike  are  maintained  in 
the  best  possible  condition. 


OVERVIEW 

SECTION  F  DAM,  LIBERTY  TOWNSHIP,  ADAMS  COUNTY,  PENNSYLVANIA 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
SECTION  F  DAM 
NATIONAL  ID  NO.  PA  01135 
DER  NO.  1-86 


SECTION  1 

PROJECT  INFORMATION 


1. 1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Section  F  Dam  is  an  earthen 
embankment  approximately  22  feet  high  and  2,800  feet  long. 
For  purposes  of  this  report,  the  embankment  is  considered 
divided  into  two  portions:  the  dam  from  Station  0+00  to  about 
13+00,  and  a  dike  from  Station  13+00  to  28+00.  The  reservoir 
was  constructed  as  an  off-channel  pond,  and  a  major  portion  of 
the  embankment,  about  2,550  feet,  parallels  Toms  Creek.  It  is 
believed  that  the  dike  upstream  of  Station  19+50  is  natural 
ground,  excavated  on  one  side  for  the  relocated  Toms  Creek 
channel  and  on  the  other  side  for  the  reservoir.  The 
downstream  end  of  the  embankment  deflects  slightly  upstream  at 
about  Station  8+00  and  deflects  away  from  the  stream  channel 
at  Station  3+00  so  that  the  portion  of  the  embankment 
containing  the  spillway  is  aligned  approximately  perpendicu¬ 
lar  to  the  stream.  The  upstream  slope  above  the  waterline 
ranges  from  about  1.4H:1V  to  1.7H:lV.  About  1,000  feet  of  the 
embankment,  including  the  maximum  section,  is  protected  with 
riprap  on  the  upstream  slope.  The  crest  generally  averages 
about  14  to  16  feet  wide  and  is  grass  covered.  The  downstream 
embankment  slope  ranges  from  about  1.7H:1V  to  2.0H:lV.  Most 
of  the  downstream  embankment  is  covered  with  trees  and 
underbrush. 


A  concrete  chute  spillway  is  located  through  the 
maximum  section.  The  spillway  is  11  feet  wide  with  a  17  foot 


wide  entrance,  about  four  feet  below  the  underside  of  a  bridge 
crossing  the  spillway,  and  contains  a  fish  ladder  in  the 
center  of  the  chute.  The  entrance  to  the  chute  spillway  is  at 
elevation  502.  The  single  lane  bridge  crosses  the  spillway 
with  no  piers.  The  chute  discharges  at  about  elevation  489.1, 
approximately  five  feet  above  the  discharge  channel  bed. 

A  pond  drain  is  located  through  the  embankment  where 
the  embankment  deflects  away  from  Toms  Creek.  The  drain 
consists  of  a  ten  inch  cast  iron  pipe  which  is  controlled  by  a 
gate  valve  at  the  downstream  end.  The  intake  is  completely 
underwater . 


Water  is  diverted  from  Toms  Creek  into  the  reservoir 
through  a  20  inch  cast  iron  pipe  located  at  the  upstream  end 
of  the  embankment.  Flow  through  the  20  inch  pipe  can  be 
closed  off  on  the  creek  side  by  means  of  a  plate.  The  plate 
pivots  on  a  bolt  at  its  upper  corner.  The  reservoir  is  also 
filled  by  surface  runoff  from  the  0.3  square  mile  drainage 
area  on  the  upstream  side  of  the  dam. 

b.  Location.  Section  F  Dam  is  located  in  the  Borough 
of  Carroll  Valley,  Liberty  Township,  Adams  County,  Pennsyl¬ 
vania.  The  dam  is  located  approximately  2,300  feet  north  of 
the  intersection  of  Pennsylvania  Routes  116  and  16.  The 
reservoir  is  shown  on  the  USGS  Quadrangles  entitled  "Emmits- 
burg ,  Mar yland-Pennsyl vania"  and  "Blue  Ridge  Summit,  Mary- 
land-Pennsylvani a"  at  coordinates  N  39°  44.5'  W  77°  22.3'.  A 
regional  location  plan  of  Section  F  Dam  and  reservoir  is 
enclosed  as  Plate  1,  Appendix  E. 

c.  Size  Classification.  The  dam  is  classified  as  a 
"Small"  size  structure  by  virtue  of  its  estimated  231  acre- 
foot  total  storage  capacity  and  less  than  40  foot  height. 

d.  Hazard  Classification.  A  "High"  hazard  classifica¬ 
tion  is  assigned  consistent  with  the  potential  for  extensive 
property  damage  and  loss  of  life  downstream  along  Toms  Creek. 

e.  Ownership.  Information  received  from  the  Adams 
County  Tax  Office  indicates  that  six  individuals  own  portions 
of  the  embankment.  One  other  individual  owns  property  which 
extends  into  the  reservoir.  The  names  and  addresses  of  the 
owners  are  included  as  Appendix  G.  Mr.  Shu  Sing  Chang  has 
owned  the  portion  of  the  embankment  containing  the  maximum 
section,  spillway  and  pond  drain  since  fall  1979. 

f.  Purpose  of  Dam.  The  reservoir  is  used  for  recrea¬ 
tional  purposes. 
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g.  Design  and  Construction  History.  In  1963,  Mr. 
Charles  G.  Rist,  deceased,  approached  the  local  USDA  Soil 
Conservation  Service  office  for  assistance  in  developing  an 
off-channel  pond  on  property  that  he  owned.  On  April  9,  1964, 
Mr.  Rist  submitted  an  application  to  the  state  for  a  permit  to 
construct  a  water  impoundment  or  pond  along  Toms  Creek  and  to 
relocate  a  section  of  the  creek.  As  the  watershed  above  the 
creek  was  less  than  one  square  mile,  a  permit  was  not  required 
to  construct  the  dam,  but  only  to  relocate  the  creek.  On  May 
7,  1964,  the  state  prepared  a  "Report  Upon  the  Application  of 
Mr.  Rist"  to  relocate  the  channel.  The  report  indicates  that 
the  relocated  channel  bed  was  to  be  60  feet  wide  with  side 
slopes  of  2H:1V.  The  off-channel  pond  was  to  be  approximately 
130  feet  to  the  right  of  the  proposed  channel  and  to  receive 
its  water  through  a  six  inch  supply  line  located  550  feet 
above  the  new  channel.  The  elevation  of  the  top  of  the  bank  of 
the  pond  was  to  be  six  feet  above  the  elevation  of  the  stream 
bed  of  the  new  channel.  On  May  12,  1964,  a  permit  for  the 
stream  relocation  was  issued  by  the  Water  &  Power  Resources 
Board,  with  an  expiration  date  of  December  31  ,  1965.  In 
October  1965,  the  Board  wrote  to  Mr.  Rist  reminding  him  that 
the  permit  was  to  expire  by  the  end  of  the  year.  Mr.  Rist 
replied  on  stationery  of  Charnita,  Inc. ,  that  the  idea  of 
building  a  lake  as  originally  planned  had  been  abandoned.  No 
changes  had  been  made  to  Toms  Creek  channel,  and  therefore  an 
extension  of  the  permit  was  unnecessary.  The  only  subsequent 
records  in  the  state  files  are  three  photographs  taken  not 
earlier  than  June  1967. 

Construction  drawings  for  the  concrete  chute  spill¬ 
way  are  dated  May  31,  1967.  Conversations  with  the  engineer, 
Mr.  G.  Yachine,  indicate  that  the  embankment  was  designed 
prior  to  the  spillway.  Subsequently,  the  developer  declared 
bankruptcy  prior  to  1975. 

h.  Normal  Operating  Procedures.  Under  normal  condi¬ 
tions,  water  enters  the  reservoir  from  Toms  Creek  through  the 
20  inch  pipe  at  the  upper  end.  All  flow  is  discharged  through 
the  concrete  chute  spillway  at  the  maximum  section.  No 
minimum  downstream  flow  is  required  by  the  state. 


1 . 3  Pertinent  Data. 

A  summary  of  pertinent  data  for  Section  F  Dam  is 
presented  as  follows. 


a. 

Drainage  Area  (square 

miles) 

0.3 

b. 

Discharge  at  Dam  Site 

(cf  s ) 

Maximum  Known  Flood 

Unknown 

At  Minimum  Embankment 

Crest 

263 

3 


1 

i 


c. 

Elevation  (feet  above  MSL) ^ 

Top  of  Dam 

506.3 

Spillway  Crest 

Intake  Conduit  from  Stream 

502.0 

Inlet  Invert 

502.5 

Outlet  Invert 

502.3 

Downstream  Toe 

Discharge  Channel  Bed  At 

486.8 

Spillway 

484.3 

Pond  Drain  Outlet  Invert 

485. 5± 

d. 

Reservoir  (feet) 

Length  at  Normal  Pool 

2,400 

Length  at  Maximum  Pool  (est) 

2,400 

e. 

Storage  (acre-feet) 

Normal  Pool  (est) 

At  Minimum  Embankment  Crest 

125 

(est) 

231 

f. 

Reservoir  Surface  (acres) 

Normal  Pool 

23.5 

g. 

Dam  Data 

Type 

Earth 

Length 

Height  (above  discharge 

2,850  feet 

channel  bed) 

22+  feet 

Crest  Width 

14  feet 

Upstream  Slope 

1.4H:1V  to  1 . 7H: IV 

Downstream  Slope 

1 . 7H:  1 V  to  2 .  OH:  IV 

Volume 

51,000  cubic  yards 

Cutoff 

Unknown 

Grout  Curtain 

Unknown 

h. 

Spillway 

Type 

Concrete  channel, 
chute  &  plunge  pool 

Elevation 

50  2.0  feet 

Width 

11  feet 

i . 

Pond  Drain 

Type 

Cast  iron  pipe  w/  10 
inch  gate  valve  at 
downstream  end 

Length 

Unknown 

Inlet  Invert  Elevation 

Unknown 

Outlet  Invert  Elevation 

485.5+ 

(1)  All  elevations  are  relative  to  the  spillway  crest,  shown 
to  be  elevation  502.0  on  the  design  drawing  (Appendix  E). 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Data  Available.  A  summary  of  engineering  data 
available  is  presented  in  the  checklist  attached  as  Appendix 
B.  As  noted  in  this  appendix,  there  were  no  original  design 
data  available.  The  only  design  drawings  available  were  two 
sheets  containing  the  design  of  the  concrete  chute  spillway. 
The  only  records  contained  in  Department  of  Environmental 
Resources  (DER)  files  pertain  to  the  application  and  permit 
for  Toms  Creek  channel  relocation.  There  was  no  construction 
documentation  available. 

b.  Design  Features.  The  principal  design  features  are 
illustrated  on  the  plan,  profile  and  spillway  plates  enclosed 
in  Appendix  E.  Information  was  obtained  from  the  available 
drawings  and  from  measurements  taken  during  the  usual  inspec¬ 
tion.  A  summary  of  the  pertinent  features  is  included  in 
Section  1.3. 


2.2  Construction. 

There  are  no  available  construction  data  for  this 

dam. 


2 . 3  Operational  Data. 

No  water  level  or  rainfall  measurements  are  main¬ 
tained  by  the  owners. 


2. 4  Evaluation. 

a.  Availabi li ty.  All  information  presented  herein  was 
obtained  from  limited  records  located  in  the  Department  of 
Environmental  Resources  files  in  Harrisburg,  Pennsylvania, 
from  conversations  with  Mr.  Aylwyn  williams,  Carroll  Valley 
Borough  Manager,  Geo-Technical  Services  (design  of  concrete 
spillway),  and  from  Mr.  Chang  who  owns  most  of  the  dam. 

b.  Adequacy .  The  available  data  were  not  adequate  to 
evaluate  the  engineering  aspects  of  this  dam  and  appurtenant 
structures. 
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c.  Validity.  It  was  reported  by  the  Soil  Conservation 
Service  District  Conservationist  for  Adams  County  that  the 
original  site  proposed  by  Mr.  Rist  for  the  pond  was  located 
north  of  the  present  site.  Therefore,  plan  drawings  located 
in  DER  files  apparently  were  not  developed  for  the  present 
structure. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Find inqs. 

a.  General.  Observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  A,  and  are  summarized  and  evaluated  in  the 
following  subsections.  For  purposes  of  this  report,  the 
embankment  is  divided  into  two  portions;  the  dam  containing 
the  concrete  spillway  and  pond  drain,  extending  from  Stations 
0+00  to  13+00;  and  a  dike,  extending  from  Station  13+00  to 
28+00.  In  general,  the  appearance  of  the  facility  indicates 
that  the  dam  and  dike  are  in  poor  condition. 

b.  Dam  and  Dike.  The  vertical  alignment  of  the  dam  and 
dike  was  checked,  and  a  profile  is  shown  on  Plate  3,  Appendix 
E.  No  discernible  horizontal  displacement  or  bulging  was 
noted  along  the  crest.  The  crest  itself  is  protected  with 
grass.  The  grass  is  worn  and  the  crest  slightly  rutted  as  a 
result  of  vehicle  traffic  to  about  Station  2+50.  Shallow 
desiccation  cracks  were  noted  along  the  crest  at  the  maximum 
section. 


The  upstream  slope  ranges  from  about  1.4H:1V  to 
1.7H:1V.  The  upstream  slope  of  the  embankment  from  Station 
0+00  to  10+00  is  protected  with  riprap,  as  shown  in  Photograph 
9.  The  riprap  appears  to  be  recently  placed  (subsequent  to 
construction),  although  trees  are  gaining  foothold,  as  shown 
in  the  photograph.  There  is  erosion  around  both  upstream 
sides  of  the  concrete  chute  spillway,  as  shown  in  Photograph 
14,  resulting  from  foot  traffic. 

The  junction  between  the  right  abutment  and  the 
downstream  slope  was  in  good  condition  with  no  erosion 
apparent.  Nearly  the  entire  downstream  embankment  was  covered 
with  trees  and  brush,  as  shown  in  Photograph  7,  with  poor 
ground  cover.  There  were  several  footpaths  worn  through  the 
embankment,  as  shown  in  Photograph  15.  Foot  traffic  has 
caused  erosion  along  both  sides  of  the  concrete  chute 
spillway.  The  slope  of  the  downstream  embankment  ranges  from 
about  1.7H:1V  to  2. OH: IV.  Erosion/foot  traffic  has  damaged 
the  downstream  slope  at  the  corner  of  the  embankment  (see 
sheet  5B,  Appendix  A)  so  that  the  slope  near  the  downstream 
edge  of  the  crest  is  about  1.5H:1V,  and  the  entire  embankment 
slope  is  uneven.  There  was  an  animal  burrow  in  the  embankment 
to  the  right  of  the  spillway. 
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A  marshy  area  with  cattails  was  noted  beyond  the 
downstream  toe  of  the  dam  and  in  the  right  abutment  area  above 
the  reservoir  level.  Very  slight  seepage  through  the 
embankment  was  noted,  as  shown  on  sheet  5B  of  11,  Appendix  A. 

An  apparent  slide  has  occurred  on  the  upstream  side 
of  the  dike  at  the  location  shown  on  sheet  5B,  Appendix  A, 
about  Station  26+50,  reducing  the  crest  width  from  an  average 
of  14  to  16  feet  wide  to  a  minimum  width  of  seven  feet. 
Erosion  has  occurred  on  the  upstream  side  of  the  dike  in  the 
vicinity  of  Station  25+50.  The  upstream  slopes  between 
approximately  Station  25+00  to  about  26+50  are  particularly 
steep,  approaching  1H:1V.  However,  the  water  level  in  the 
reservoir  is  lower  than  the  adjacent  stream  at  this  location. 
A  stump  at  the  waterline  near  the  upper  end  of  the  reservoir 
and  a  large  tree  on  the  embankment  crest  appear  to  predate 
construction.  The  tree,  at  about  Station  20+00,  appears  to  be 
on  natural  ground  with  no  fill.  Brush  and  trees  were  growing 
on  the  upstream  dike  near  the  upper  end  of  the  reservoir. 
There  was  evidence  of  muskrats  or  similar  burrowing  animals  on 
the  upstream  slope  and  under  the  water  level. 

Approximately  2,550  feet  of  the  embankment  paral¬ 
lels  Toms  Creek.  As  the  bedrock  of  Toms  Creek  dips  towards 
and  under  the  embankment,  the  stream  is  migrating  towards  the 
embankment  toe.  The  erosion  scarp,  shown  in  Photographs  16 
and  17,  is  about  seven  feet  high.  At  the  time  of  the 
inspection,  the  creek  had  not  eroded  any  compacted  embankment 
fill,  although  erosion  has  reached  a  point  that  it  is  directly 
below  the  toe  of  the  downstream  slope.  Even  in  areas  where 
the  low  flow  streambed  is  not  immediately  adjacent  to  the  toe, 
high  flows  in  the  creek  flowing  over  the  floodplain  have 
started  erosion  immediately  adjacent  to  the  toe;  see  sheet  5A, 
Appendix  A. 


c.  Appurtenant  Structures. 

1.  Spillway.  The  concrete  spillway  is  composed  of 
a  channel  through  the  dam,  a  chute  and  a  shallow  plunge  pool 
at  the  downstream  toe.  The  spillway  is  shown  in  Photographs  1 
and  2.  A  one  lane  bridge  crosses  the  channel,  as  shown  in 
Photograph  8.  All  exposed  concrete  appears  to  be  in  good 
condition  with  no  spalling,  significant  cracking  or  other 
deterioration  noted.  There  were  no  changes  in  chute  wall 
alignment  that  would  have  resulted  from  settlement  or  rotation 
of  the  walls.  Differences  between  the  design  drawings  and  the 
constructed  spillway  are  that  the  inlet  is  about  17  feet  wide, 
tapering  to  11  feet  at  a  point  3.83  feet  downstream  of  the 
inlet  edge,  instead  of  a  constant  width  of  11  feet,  and  the 
vertical  distance  between  the  chute  floor  and  underside  of  the 
bridge  is  4.0  feet  instead  of  4.5  feet. 
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The  design  drawings  enclosed  in  Appendix  G  indicate 
that  four  inch  perforated  drain  tile  is  to  collect  and  convey 
seepage  through  both  the  left  and  the  right  downstream  end 
walls.  The  outlet  end  of  the  right  drain  was  visible  and  dry. 
Seepage  at  the  rate  of  about  two  gallons  per  minute  was 
exiting  the  left  spillway  downstream  head  wall  from  an 
irregular  opening,  shown  in  Photograph  13,  at  the  point  where 
the  perforated  drain  tile  is  shown  on  the  drawing.  A  ruler 
could  be  inserted  sixteen  inches  into  the  opening.  A  tree,  as 
shown  in  Photograph  12,  is  growing  at  the  junction  of  the 
spillway  chute  and  left  downstream  end  wall.  The  root  mass  of 
this  tree  is  visible  where  the  seepage  is  exiting  the  end 
wall,  shown  in  Photograph  13.  There  was  no  evidence  of 
turbidity  in  the  seepage. 

The  design  drawings  indicate  that  the  spillway  chute 
was  constructed  over  a  bed  of  fine  sand.  The  spillway  was 
designed  to  have  a  five  foot  deep  cutoff  wall  at  the  upstream 
edge  and  a  cutoff  wall  under  the  dam  centerline  extending  two 
feet  below  the  chute  slab.  The  design  drawings  also  indicate 
that  a  downstream  cutoff  wall  is  founded  a  minimum  of  six 
inches  into  rock,  and  the  normal  stream  bed  elevation  would  be 
one-half  foot  below  the  elevation  of  the  chute  floor.  At  the 
time  of  the  inspection,  however,  the  tail  water  was  approxi¬ 
mately  four  feet  below  the  chute  floor  and  the  pool  was  about 
12  inches  deep.  Probing  the  pool  floor  indicated  that  it  was 
rock,  and  probing  under  the  spillway  disclosed  no  undermining 
of  the  spillway  structure. 

2.  Outlet  Works.  As  shown  in  Photograph  4,  a  ten 
inch  gate  valve  is  located  in  Toms  Creek  floodplain  at  the 
downstream  corner  of  the  embankment.  A  cast  iron  pipe 
apparently  extends  through  the  embankment  into  the  reservoir. 
There  was  no  visible  sign  of  an  intake  structure  either  above 
or  below  the  reservoir  water  level.  The  gate  valve  is  rusted 
and  the  invert  is  silted  over.  Standing  water  was  observed  in 
a  hole  below  ground  level  adjacent  to  the  conduit.  The  gate 
valve  was  not  operated  during  the  inspection,  and  its 
existence  was  unknown  to  the  Carroll  Valley  Borough  authori¬ 
ties. 


d.  Reservoir .  The  reservoir  slopes  adjacent  to  the 
water  are  moderate  and  vegetated  to  the  water's  edge  with 
trees,  brush  and  grass.  No  debris  was  noted.  No  sediment  was 
noted  at  the  upstream  end  of  the  reservoir. 

e.  Downstream  Channel.  Section  F  Dam  was  built  in  the 
floodplain  of  Toms  Creek,  which  flows  along  a  major  length  of 
the  embankment,  about  2,550  feet.  The  drainage  area  contrib¬ 
uting  to  the  creek  runoff  is  about  13.5  square  miles.  The 
lower  end  of  the  dam  is  built  where  the  valley  narrows  and 
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both  side  slopes  are  steep,  about  28  and  50  percent  as 
measured  from  USGS  maps.  The  creek  channel  varies  from  44 
feet  wide  at  a  point  700  feet  upstream  of  the  dam,  to  30  feet 
wide  at  about  Station  12+80  (location  of  rapids),  and  to  about 
50  feet  wide  500  feet  downstream  of  the  dam.  The  channel 
below  the  spillway,  shown  in  Photograph  3,  joins  with  Toms 
Creek  about  250  feet  below  the  dam.  The  floodplain  below  the 
dam  remains  fairly  narrow  for  about  2,500  feet  where,  at  the 
intersection  of  Pennsylvania  Routes  116  and  16,  it  opens  up 
somewhat.  Just  below  the  highway  intersection  is  a  horse  barn 
subject  to  damage  in  the  event  of  failure  of  Section  P  Dam. 
Farther  downstream,  a  housing  development  has  been  planned  in 
the  floodplain  area  and  roads  have  been  constructed.  Between 
1.0  and  1.3  miles  below  the  dam,  at  least  four  houses  have 
been  constructed  in  the  floodplain,  one  of  which  is  shown  in 
Photograph  18.  These  homes  are  subject  to  flooding  in  the 
event  of  large  flows  in  Toms  Creek  or  Friends  Creek,  which 
joins  with  Toms  Creek  1.3  miles  below  the  dam. 


3.2  Evaluation. 


Inspection  of  the  dam  and  appurtenant  facilities 
disclosed  no  evidence  of  apparent  past  or  present  movement 
that  would  indicate  existing  instability  of  the  embankment, 
spillway  or  outlet  structure.  The  old  slip  surface  on  the 
upstream  side  of  the  dike  indicates  an  embankment  instability 
not  related  to  foot  traffic  or  erosion.  Damage  to  the 
embankment  and  dike  has  resulted  from  foot  traffic,  erosion 
and  burrowing  animals.  The  presence  of  the  tree  stump  at  the 
waterline  on  the  upstream  side  of  the  dike  indicates  that 
point  is  natural  ground  and  that  clearing  and  grubbing  was  not 
done  prior  to  dike  construction.  The  old  tree  at  Station 
20+00  indicates  that  point  of  the  dike  is  also  natural  ground. 
These  items,  together  with  the  slip  surface,  strongly  suggest 
that  the  dike,  from  about  Station  19+50,  is  original  ground 
excavated  on  one  side  for  Toms  Creek  channel  relocation,  and 
on  the  other  side  for  the  reservoir.  From  about  Station 
19+50,  the  elevation  of  the  downstream  toe  of  this  dike  is 
above  the  normal  reservoir  level. 

All  trees  and  brush  should  be  removed  from  the 
upstream  and  downstream  slopes  of  the  embankment  and  dike,  and 
the  slopes  restored  to  their  original  condition.  All 

burrowing  animals  should  be  removed  and  their  burrows  re¬ 
paired.  Damage  to  the  downstream  embankment  resulting  from 
foot  traffic  and  erosion  should  be  repaired. 
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The  current  USGS  map  indicates  about  3,000  feet  of 
Toms  Creek  channel  has  been  relocated,  from  a  point  just 
downstream  of  the  dam  to  a  point  upstream  of  the  dike.  The 
original  channel  bed  was  likely  toward  the  center  of  the 
reservoir.  The  dipping  bedrock  of  Toms  Creek  channel  bed  has 
caused  migration  of  the  creek  towards  the  embankment  toe, 
which  must  be  halted  and  the  embankment  and  dike  protected 
from  erosion  resulting  from  normal  and  high  flows  in  Toms 
Creek.  If  remained  unchecked,  erosion  and  bank  undercutting 
by  Toms  Creek  will  undermine  the  embankment  and  cause  failure. 
The  brush  on  the  channel  banks  should  be  cut  to  reduce 
resistance  to  large  flows  in  Toms  Creek. 

Seepage  downstream  of  the  dam  is  considered  to  be 
essentially  hillside  seepage.  Seepage  through  the  embankment, 
as  shown  on  sheet  5B,  is  considered  to  be  minor,  requiring 
only  monitoring  for  increases  in  amount  or  signs  of  turbidity 

The  concrete  chute  spillway  was  observed  to  be  in 
good  condition,  with  no  signs  of  excessive  scour  or  undermin¬ 
ing  at  the  outlet.  A  considerable  amount  of  seepage  was 
exiting  from  behind  the  left  downstream  end  wall.  The  trees 
growing  behind  the  headwall  should  be  removed,  including  the 
root  mass,  and  the  area  backfilled  according  to  the  original 
design  drawings.  The  gate  valve  at  the  outlet  of  the  pond 
drain  should  be  checked  and  maintained  to  insure  that  it  is 
operational. 


In  conclusion,  although  showing  the  effects  of  lack 
of  routine  maintenance,  the  spillway  and  embankment  appear  to 
be  well  constructed.  The  quality  of  dike  construction  may 
have  been  less  rigorous,  but  is  generally  adequate  as  the 
upstream  portion  of  the  dike  serves  primarily  to  contain  flow 
in  Toms  Creek.  The  principle  danger  to  dike  stability  appears 
to  be  erosion  from  high  flows  (and  velocities)  in  Toms  Creek, 
as  discussed  in  Section  5. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Procedures. 

Operation  of  the  dam  does  not  require  a  dam  tender. 
Under  normal  conditions,  water  enters  the  upper  end  of  the 
reservoir  through  the  20  inch  pipe,  and  all  flow  is  discharged 
over  the  concrete  spillway. 


4.2  Maintenance  of  the  Dam. 

No  routine  maintenance  has  been  provided  for  this 
structure,  except  for  a  small  portion  near  the  upstream  end  by 
one  of  the  owners. 


4. 3  Maintenance  of  Operating  Facilities. 

No  routine  maintenance  has  been  provided  for  the 
operating  facilities  of  this  dam. 


4 . 4  Warning  Systems  In  Effect. 

There  are  no  warning  systems  in  effect  for  this  dam. 


4 . 5  Evaluation. 

It  is  judged  that  the  current  operating  procedure, 
which  does  not  require  a  dam  tender,  is  a  realistic  means  of 
operating  the  relatively  simple  control  facilities  of  Section 
F  Dam.  A  formal  agreement  should  be  entered  into  by  the 
various  owners  concerning  the  maintenance  and  operation  of 
Section  F  Dam.  It  is  noted  that  formal  operational, 
maintenance  and  warning  procedures  should  be  developed  and 
implemented.  Maintenance  procedures  should  include  an  inspec¬ 
tion  checklist  with  a  listing  of  items  to  be  checked  during 
each  inspection  and  repaired  as  necessary  to  insure  proper 
performance  of  this  structure. 


SECTION  5 

HYDROLOGY/HYDRAULI CS 


5 . 1  Evaluation  of  Features. 

a.  Design/Evaluation  Data.  There  are  no  original  design 
or  subsequent  evaluation  data  available  for  this  dam.  It  was 
reported  by  the  engineer  who  designed  the  spillway  structure 
for  the  dam  that  no  hydrologic/hydraulic  analyses  were 
performed.  The  watershed  is  roughly  triangular  in  shape,  with 
the  reservoir  forming  the  base  of  the  triangle.  The  base  of 
the  triangle  is  about  2,800  feet  long,  and  the  height  is  a 
maximum  of  4,000  feet.  The  watershed  has  a  total  drainage 
area  of  0.3  square  miles.  Elevations  range  from  a  high  of 
about  880  at  the  upper  reaches  to  the  normal  pool  elevation  of 
502  feet.  The  existing  watershed  is  about  half  wooded  with 
some  residential  development.  Eventually,  the  entire  water¬ 
shed  will  be  a  residential  development. 

Section  F  Dam  is  an  off-channel  dam  and  is  built 
adjacent  to  Toms  Creek.  The  watershed  contributing  to  flow  in 
the  creek  is  about  5.3  miles  long  and  ranges  from  2.0  to  3.8 
miles  wide,  having  a  total  area  of  13.5  square  miles. 
Elevations  range  from  a  high  of  1,837  in  the  upper  reaches  to 
an  estimated  channel  invert  of  about  500  adjacent  to  the  upper 
end  of  the  structure.  The  watershed  is  over  two-thirds  wooded 
and  contains  some  steep  mountainsides.  Residential  develop¬ 
ment  is  limited  to  immediately  upstream  of  the  dam  in  the 
eastern  portion  of  the  watershed  and  is  estimated  to  comprise 
no  more  than  20  percent  of  the  total  drainage  area. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Small"  size  dam  and  "High"  hazard  potential  classifica¬ 
tion  is  one-half  to  the  full  Probable  Maximum  Flood  (PMF). 
Because  the  estimated  total  capacity  of  the  reservoir  is 
nearer  the  lower  limit  for  a  "Small"  size  classification  and 
because  of  the  adjacent  Toms  Creek  and  steep  topography 
(indicating  the  possibility  that  the  whole  dam  and  reservoir 
would  be  submerged  during  the  full  PMF),  the  selected  spillway 
design  flood  is  one-half  the  PMF. 

b.  Experience  Data.  There  are  no  records  of  reservoir 
levels  or  rainfall  maintained  for  this  dam.  There  are  no 
estimates  or  records  of  previous  high  water  levels. 

c.  Visual  Observations.  At  the  time  of  the  inspection, 
the  only  condition  observed  that  might  indicate  a  possible 
reduction  in  spillway  capacity  is  that  the  spillway  is  fairly 


small,  four  feet  high  by  11  feet  wide,  with  no  trash  rack,  and 
it  is  possible  that  debris  would  clog  the  spillway  entrance 
during  a  large  storm.  At  the  time  of  the  inspection,  however, 
no  large  debris  was  noted  along  the  reservoir  edges.  Observa¬ 
tions  regarding  the  condition  of  the  downstream  channel, 
spillway  and  reservoir  are  located  in  Appendix  A  and  discussed 
in  greater  detail  in  Section  3. 

d.  Overtopping  Potential.  The  overtopping  potential 
of  this  dam  was  estimated  using  the  "HEC-1,  Dam  Safety 
Version"  computer  program.  A  brief  description  of  the  program 
is  included  in  Appendix  D.  Three  upstream  dams  have  been 
conservatively  neglected  in  determining  the  inflow  hydrograph 
for  Toms  Creek.  Calculations  for  this  investigation  estimate 
a  spillway  discharge  of  about  240  cfs  with  a  reservoir  level 
at  the  minimum  top  of  the  embankment.  The  HEC-1  program 
computed  the  0.5  PMF  peak  inflow  to  be  about  597  cfs.  It  is 
estimated  that  0.5  PMF  will  overtop  the  embankment  at  the 
right  abutment  by  about  0.4  foot  for  about  2.5  hours.  The 
embankment  is  assessed  not  to  fail  as  a  result  of  surface 
runoff  from  the  contributing  watershed  during  the  0.5  PMF.  It 
is  estimated  that  the  spillway  is  capable  of  discharging  about 
0.43  PMF  without  overtopping  the  embankment. 

An  estimate  of  the  effects  of  the  0.5  PMF  storm  over 
the  watershed  contributing  to  flow  in  Toms  Creek  was  also 
made.  The  runoff  hydrograph  with  a  13.5  square  mile  drainage 
area  contributing  to  flow  in  Toms  Creek  was  computed.  The 
hydrograph  was  routed  through  a  section  upstream  of  the 
reservoir  to  check  the  possibility  that  the  reservoir  would  be 
flooded  by  high  flows  from  Toms  Creek  entering  the  upstream 
end.  The  hydrograph  was  also  routed  through  a  section 
adjacent  to  the  reservoir  to  check  the  possibility  that  flow 
in  the  creek  would  be  deep  enough  to  flood  the  reservoir  from 
the  side.  The  outflow  hydrograph  from  the  reservoir  and  the 
channel  hydrograph  were  added  and  routed  downstream  to  the 
hazard  center.  Results  of  these  analyses  indicated  that 
during  the  0.5  PMF  event,  a  significant  amount  of  water  will 
not  enter  the  reservoir  from  the  upper  end.  However,  flow  at 
the  section  US2  shown  on  Plate  1A  is  estimated  to  have  a 
maximum  stage  of  508.5  during  the  0.5  PMF,  higher  than  the  top 

of  the  dike,  thus  flowing  over  the  lower  end  of  the 

embankment.  The  computer  program  also  indicates  about  1.6 
feet  of  flooding  in  the  first  floor  of  the  houses  1.5  miles 
downstream  of  the  dam. 

As  noted  in  Section  3,  the  relocated  Toms  Creek 
channel  is  migrating  towards  its  former  location  as  a  result 
of  the  sloping  bedrock  of  the  channel  bottom.  An  erosion 

scarp  about  seven  feet  high  is  near  the  toe  of  the  dam,  as 
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shown  on  sheet  5B  of  11,  Appendix  A.  At  a  section  just 
upstream  of  the  rapids,  the  computer  estimated  the  0.5  PMF 
discharge  through  the  channel  to  be  about  11,800  cfs,  and  the 
depth  of  flow  is  expected  to  exceed  the  top  of  the  embankment 
at  this  point.  The  estimated  velocities  are  on  the  order  of 
12  feet  per  second,  far  in  excess  of  what  the  channel  bank  and 
even  the  embankment  slope  with  grass  and  trees  are  capable  of 
withstanding.  Therefore,  the  possibility  exists  that  the 
embankment  may  fail  during  the  spillway  design  flood,  not  as  a 
result  of  overtopping  from  within  the  reservoir,  but  as  a 
result  of  external  overtopping  of  the  reservoir  and  erosion  on 
the  downstream  slope  adjacent  to  Toms  Creek. 

e.  Spillway  Adequacy.  A  spillway  that  will  not  pass 
0.5  PMF  without  overtopping  the  dam  is  rated  as  "Seriously 
Inadequate"  provided  two  other  conditions  are  present,  one  of 
which  is  failure  of  the  dam  by  overtopping.  As  Section  F  Dam 
is  assessed  not  to  fail  as  a  result  of  runoff  during  the 
spillway  design  flood  from  its  contributing  watershed,  the 
spillway  classification  for  this  structure  is  considered  to  be 
"Inadequate"  but  not  "Seriously  Inadequate". 

f.  Downstream  Conditions.  About  2,500  feet  downstream 
of  the  dam  is  a  horse  barn  built  on  the  floodplain,  which 
would  be  subject  to  damage  in  the  event  of  sudden  failure  of 
the  dam.  About  2,000  feet  farther  downstream  are  housing 
development  roads  built  in  the  floodplain  adjacent  to  the 
stream.  About  one  mile  downstream  of  the  dam  are  two  new 
homes  built  in  the  floodplain.  About  1.3  miles  downstream  of 
the  dam.  Friends  Creek  joins  with  Toms  Creek.  At  the 
confluence  of  the  two  creeks,  two  homes  are  built  in  the 
floodplain  and  are  subject  to  flooding  in  the  event  of  high 
flows  in  the  creeks  or  as  a  result  of  sudden  failure  of 
Section  F  Dam.  Therefore,  a  "High"  hazard  potential  classifi¬ 
cation  is  justified  for  Section  F  Dam. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Evaluation  of  structural 
stability  of  Section  F  Dam  is  composed  of  two  separate 
problems:  evaluation  of  embankment  stability  considering  the 

reservoir  and  embankment  alone,  and  evaluation  of  structural 
stability  considering  the  effects  of  flow  in  Toms  Creek.  The 
upstream  embankment  slopes  are  fairly  steep,  ranging  from 
about  1.4H:1V  to  1.7H:1V.  Downstream  slopes  are  somewhat 
flatter,  ranging  from  1.7H:1V  to  2.0H:1V.  The  crest  width 
ranges  from  7  to  16  feet.  Although  the  embankment  appears 
well  constructed,  lack  of  routine  maintenance  is  evident. 
Brush  and  trees  have  apparently  never  been  removed  from  the 
embankment  since  it  was  constructed,  and  damage  to  the 
embankment  has  resulted  from  burrowing  animals  both  upstream 
and  downstream  and  by  foot  traffic  in  the  vicinity  of  the  pond 
drain. 

It  is  believed  that  the  dike  upstream  from  about 
Station  13+00  is  natural  ground  excavated  on  one  side  for  the 
relocated  Toms  Creek  channel  and  on  the  other  side  for  the 
reservoir.  The  old  tree  which  predates  the  embankment  at 
about  Station  20+00  appears  to  indicate  that  the  original 
ground  in  this  vicinity  has  not  been  altered.  The  stump  at 
about  Station  23+00  indicates  that  the  dike  is  either  natural 
ground  or  that  clearing  and  grubbing  did  not  precede  the 
construction  of  the  dike.  Erosion  at  about  Station  25+50  and 
the  slip  scar  at  about  Station  26+50  give  further  credence  to 
the  theory  that  the  upstream  portion  of  the  dike  was  formed  by 
excavation  of  the  reservoir  and  relocated  channel. 

Only  a  relatively  small  amount  of  seepage  is  at  the 
downstream  end  of  the  embankment,  which  can  be  attributed  to 
seepage  through  or  under  the  embankment.  No  seepage  was 
observed  that  could  be  attributed  to  flow  along  the  pond  drain 
conduit. 

A  far  more  serious  threat  to  the  stability  of  the 
embankment  and  dike  is  the  migration  of  Toms  Creek  towards  the 
toe  of  the  reservoir.  Streambed  migration  is  a  natural 
phenomenon  which,  in  this  case,  is  accelerated  by  the  exposed 
bedrock  in  the  streambed  which  dips  towards  the  embankment. 
Even  in  areas  where  the  low  flow  streambed  is  not  immediately 
adjacent  to  the  toe,  high  flows  in  the  creek  flowing  over  the 
floodplain  have  started  erosion  immediately  adjacent  to  the 
toe;  see  sheet  5A,  Appendix  A. 


b.  Design  and  Construction  Data.  No  drawings,  design 
data  or  construction  documentation  exist  for  the  embankment  or 
dike.  Thus,  there  are  no  stability  analyses  of  the  embankment 
or  dike  in  existence.  The  maximum  height  of  the  dam  is  about 
22  feet.  Based  on  the  geometric  configuration  of  the 
embankment  and  the  fact  that  it  appears  to  be  well  con¬ 
structed,  the  embankment  is  qualitatively  assessed  to  be 
stable  at  this  time,  neglecting  the  effects  of  flow  in  Toms 
Creek.  The  stability  of  the  dike  is  questionable,  owing  to 
the  existing  slope  failure.  However,  since  the  dike  elevation 
is  higher  than  the  embankment,  the  stability  is  considered  to 
be  adequate,  provided  the  existing  failure  is  repaired. 

Detrimental  to  the  long-term  stability  of  the 
embankment  and  dike  is  the  flow  in  Toms  Creek.  Normal  flow  in 
Toms  Creek  below  the  rapids  is  directed  towards  the  toe  of  the 
embankment  by  the  sloping  bedrock  and  has  produced  an  erosion 
scarp  on  the  order  of  seven  feet  high.  Flood  flows  in  Toms 
Creek  during  the  spillway  design  flood  (0.5  PMF )  are  estimated 
to  approach  velocities  on  the  order  of  12  feet  per  second  and 
would  overtop  the  embankment  in  the  area  of  the  rapids,  and 
greater  flows  would  fill  the  reservoir  from  the  upstream  end. 
Thus,  it  is  considered  that  the  embankment  and  dike  would  be 
unstable  during  high  flows  in  Toms  Creek,  as  a  result  of 
erosion. 

c.  Operating  Records.  There  are  no  operational  records 
for  this  structure. 

d.  Post-Construction  Changes.  There  are  no  records  nor 
is  there  any  evidence  that  post-construction  changes  were  made 
to  this  structure. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  1,  Normally  it  can  be  considered  that  if  a  dam  in  this 
zone  is  stable  under  static  loading  conditions,  it  can  be 
assumed  safe  for  any  expected  earthquake  conditions.  As  the 
dam  is  qualitatively  assessed  to  be  stable  under  static 
loading  conditions,  neglecting  potential  erosion  along  the 
side  by  Toms  Creek,  it  can  reasonably  be  assumed  to  be  stable 
under  seismic  loading  conditions. 
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SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Evaluation .  Visual  inspection  indicates  that  the 
spillway  of  Section  F  Dam  is  in  good  condition;  that  the 
embankment  and  dike  are  in  poor  condition  as  a  result  of  lack 
of  maintenance,  foot  traffic  damage,  and  damage  from  burrowing 
animals;  and  that  a  serious  threat  to  the  integrity  of  the 
dike  and  the  embankment  is  presented  by  the  adjacent  Toms 
Creek.  Therefore,  the  overall  rating  of  this  dam  is  poor. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Small"  size  dam  and  "High"  hazard  classification  is  one- 
half  to  the  full  Probable  Maximum  Flood  (PMF) .  Based  on  the 
small  total  reservoir  capacity  and  the  topography  of  the  area, 
the  one-half  PMF  has  been  selected  as  the  spillway  design 
flood . 


Hydrologic  and  hydraulic  computations  presented  in 
Appendix  D  indicate  that  the  spillway  structure  is  capable  of 
discharging  about  0.43  PMF  without  overtopping.  The  one-half 
PMF  is  estimated  to  overtop  the  embankment  by  about  0.4  foot 
for  less  than  three  hours.  It  is  further  assessed  that, 
neglecting  the  effects  of  the  adjacent  Toms  Creek,  the 
embankment  is  not  likely  to  fail  during  one-half  the  PMF. 
Therefore,  the  structure  is  considered  to  have  an  "Inadequate" 
but  not  "Seriously  Inadequate"  spillway  classification. 

b.  Adequacy  of  Information.  The  combined  visual 
inspection  and  simplified  calculations  presented  in  Appendix  D 
were  sufficient  to  indicate  that  further  investigations  are 
required  for  this  structure. 

c.  Urgency .  It  is  recommended  that  the  measures 
presented  in  Section  7.2  be  implemented  as  specified. 


7.2  Remedial  Measures. 


a.  Fac i li t i es .  It  is  recommended  that  the  following 
measures  be  taken  immediately.  Items  (1)  and  (3)  should  be 
performed  under  the  supervision  of  a  registered  professional 
engineer  experienced  in  the  design  and  construction  of  dams. 
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(1)  A  hydrologic/hydraulic  study  should  be  made  to 
determine  the  best  method  of  increasing  the  spillway 
capacity  to  meet  current  hydrologic/hydraulic  cri¬ 
teria-  In  addition,  a  detailed  hydrologic/hydrau¬ 
lic  investigation  should  be  made  of  Toms  Creek 
channel  and  its  contributing  watershed  to  more 
accurately  determine  their  influence  on  Section  F 
embankment  and  dike. 

(2)  Further  migration  of  Toms  Creek  channel  towards  the 
toe  of  the  embankment  must  be  prevented.  This  may 
be  accomplished  by  a  proper  design  of  erosion 
resistant  materials  on  the  right  bank  of  the 
channel. 

(3)  All  brush  and  trees  should  be  removed  from  the  dam 
and  dike  and  the  embankment  returned  to  its  original 
condition. 

(4)  A  formal  agreement  should  be  entered  into  by  the 
owners  of  the  embankment  and  reservoir  areas.  The 

purpose  of  the  agreement  would  be  to  provide  for  the 
implementation  of  the  above  recommendations  and  to 
provide  routine  maintenance  of  the  embankment,  dike 
and  spillway. 

The  following  items  are  of  a  routine  maintenance  nature  and 
should  be  done  as  soon  as  practical. 

(5)  The  pond  drain  should  be  fitted  at  the  upstream  end 
with  an  operational  control,  and  the  downstream  gate 
valve  should  be  exercised  and  lubricated  as  neces¬ 
sary  to  insure  its  proper  functioning. 

(6)  All  burrowing  animals  must  be  removed  and  their 
burrows  filled. 

b.  Operation  and  Maintenance  Procedures.  Because  of 
the  potential  for  property  damage  and  loss  of  life  in  the 
event  of  failure,  a  formal  procedure  of  observation  and 
warning  during  periods  of  high  precipitation  should  be 
developed  and  implemented  for  this  facility.  An  operation  and 
maintenance  procedure,  including  a  checklist  of  items  to  be 
inspected  regularly,  should  be  formalized  and  implemented  to 
insure  that  all  items  are  inspected  on  a  regular  basis  and  the 
dam  and  dike  are  maintained  in  the  best  possible  condition. 
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(24) 

(25) 
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(27) 
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NOTE: 


Embankment  drain  outlet  dry. 

No  evidence  of  undercutting  at  downstream  end  of 
spillway. 

Marshy  area  and  cattails. 

Considerable  seepage  through  hole  of  head  wall,  root 
mass  visible. 

Slight  seepage  through  embankment. 

Downstream  embankment  tree  and  brush  covered. 

Standing  water  visible  below  ground  adjacent  to 
pond  drain  conduit. 

Groundhog  burrow. 

Wet,  marshy  above  reservoir  level. 

Erosion  behind  spillway  wing  walls,  trees  gaining  hold 
on  upstream  slope. 

Footpaths  on  both  sides  of  spillway  chute. 

Vehicle  tracks  worn  through  vegetation  and  crest 
slightly  rutted. 

Minor  desiccation  cracks  visible. 

Downstream  embankment  damage  by  foot  traffic. 

Woody  vegetation  growing  through  riprap. 

Erosion  scarp  on  the  order  of  7  to  8  feet  high. 

Bedrock  on  channel  bottom  dips  towards  embankment 

This  area  appears  to  contain  dumped  fill  with  consider¬ 
able  rock. 

Evidence  of  burrowing  animals  such  as  muskrats. 

High  flow  erosion  on  flood  plain. 

Small  trees  and  brush  growing  at  channel  edge. 

Large  trees  predating  dike  construction. 

No  brush  on  upstream  or  downstream  embankment  slope 
and  grass  is  cut. 

Large  tree  and  tree  stump  immediately  above  water  line. 
Erosion  has  produced  nearly  vertical  slopes. 

Erosion 

Brush 

Upstream  slopes  of  dike,  tree  and  brush  covered. 

Slope  failure  scarp  producing  minimum  width. 

Crest  profile  shown  on  Plate  3,  Appendix  E. 
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CHECK  LIST  NAME  OF  DAM  Section 

ENGINEERING  DATA 


RAINFALL/RESERVOIR  RECORDS 
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POST-CONSTRUCTION  SURVEYS  OF  0AM 
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MAIHTE.*WHCE 
OPERAT ION 

RECORDS  None 
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VIEW  OF  DOWNSTREAM  EMBANKMENT 
SPILLWAY. 


SPILLWAY  WITH  FISH  LADDER  AND  PLUNGE 


POND  DRAIN  CONTROL. 


PHOTOGRAPH  NO. 


DOWNSTREAM  SLOPE  LEFT  OF  SPILLWAY 


PHOTOGRAPH  NO. 


J 


DOWNSTREAM  END  OF  SPILLWAY. 
NOTE  LARGE  TREE. 


A  2 -INCH  X  4-INCH  HOLE  DIRECTLY  UNDER 
LARGE  TREE  SHOWN  IN  PHOTOGRAPH  NO.  12. 


FOOTPATH  WITH  EROSION  ON 
DOWNSTREAM  SLOPE. 


PHOTOGRAPH  NO.  15 
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SECTION  F  DAM 

CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Small,  steep  hillside ,  partly  wooded ,  f ull _ 

residential  development  planned. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  502.0  feet  (125  Acre-Feet). _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  506.3  feet  (221  Acre-Feet). 
ELEVATION  MAXIMUM  DESIGN  POOL:  - 


ELEVATION  TOP  DAM: 

506.3  feet. 

SPILLWAY 

a. 

Elevation 

502.0  feet. 

b. 

Type 

Concrete  channel,  ahute,  plunge  pool. 

c. 

Width 

Entrance,  1?  feet;  channel,  11  feet. 

d. 

Lenqth 

58.  5  feet. 

e. 

Location  Spillover 

Near  right  abutment. 

f.  Number  and  Type  of  Gates _ None 

OUTLET  WORKS: 


a. 

Type 

10  inch  CIP. 

b. 

Location 

About  Station  3+00. 

c. 

Entrance  inverts 

Unknown. 

d. 

Exit  inverts 

485. 5±  feet. 

e. 

Emergency  draindown 

facilities  The  above 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type 

None  within  watershed. 

b. 

Locati on 

N/A 

c. 

Records 

N/A 

MAXIMUM  NON-DAMAGING  DISCHARGE 


Not  determined. 
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BASE  DATA 


Sheet  2  of  1 1 


DRAINAGE  AREA:  (1)  Dam  Watershed  0.3  square  miles;  Toms  Creek  Watershed,  13.5 

sauare  miles. 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP) 

FOR  10  SQ.  MILES  IN  24  HOURS:  _ 23.  7  inches _ 

ADJUSTMENT  FACTORS  FOR  DRAINAGE  AREA  {%)P'> 


Zone 

6 

6  Hours 

110 

T2  Hours 

120 

24  Hours 

129 

48  Hours 

140 

(4) 

SNYDER  HYDROGRAPH  PARAMETERS : v  ’ 


SECTION  F  DAM  TOMS  CREEK  WATERSHED 

Zone  22  32 


Cp  3  Ct 

0.75, 

1.9 

0.75,  1.9 

L(5) 

1.14 

mile 

7.  67  miles 

Lea  <1 2 3 4 5 6> 

0.  71 

mile 

3.  88  miles 

tp=ct  (L-Lca)0-3 

1.7  8 

5.26 

SPILLWAY  CAPACITY  AT 
WATER  LEVEL(7) 

MAXIMUM 

263  afs 

(1)  Measured  from  USGS  maps. 

(2)  Hyd-rometerological  Report  No.  33,  Figure  1. 

(3)  Hydrometerological  Report  No.  33,  Figure  2. 

(4)  Information  received  from  Corps  of  Engineers,  Baltimore  District. 

(5)  Length  of  longest  water  course  from  outlet  to  basin  divide,  measured 

from  USGS  maps. 

(6)  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of 

drainage  area,  (see  Plate  1,  Appendix  E)  measured  from  USGS  maos. 

(7)  See  Sheet  1 1  of  this  Appendix. 
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HEC-1,  REVISED 
FLOOD  HYlbftOGRAPH  PACKAGE 


The  original  "Flood  Hydrograph  Package"  (HEC-1), 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1) , 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed. 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out  tables. 
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RUNOFF  HYIRIGtAPH  AT  IN 
ROUTE  HYIROORAPN  TO  OUT 
RUNOFF  HYDROIRAPH  NT  TCI 
ROUTE  HYDRO GRAPH  TO  US1 
ROUTE  HYIROSRAPH  TO  U82 
CONIINE  2  NYIROORAPHI  AT  CON 
ROUTE  NYDROWAPN  TO  183 
ROUTE  NTOR0GRAPH  TO  IS4 
ENO  OF  NETUORK 


FLOOR  MTDROBRAPN  PACKARE  (HEC-1 > 
INN  SNFETY  VERSION  JULY  1970 
LN8T  BONIFICATION  26  FIB  7? 
**•*••*•««*••««***•***•**••«**** 


RON  RATE*  10/05/29. 
TINE*  12.09. 44. 


SECT 109  F  IAN 

NAT  II  NO.  PA  01130  IER  ID  NO.  1-0* 
OVERTOPPINI  ANALYSIS 


JIB  SPECIFICATION 


NO 

NNR 

nnin 

I  DAY 

I  NR 

1JI1I 

NETRC 

IPLT 

IPRT 

NSTAN 

300 

0 

13 

0 

0 

0 

0 

• 

-4 

0 

JOPER 

NUT 

LROPT 

TRACE 

3 

0 

« 

1 

.40 


NILU-PtAN  ANALYSES  TO  BE  PERFORNER 
NPLAN*  1  RRTIO-  4  LOTTO"  T 
.30  .AO  1.00 


RTI08- 


30 


j&err  7  c>r  il 
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INFLOW  HYIROGRAPN  OF  IAN 
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IECON  IT ARE 


JPIT 


IN 

0 
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0 

HVIR06RAPH  DATA 

I  HYPO  I UNO 

TARIA 

SNAP 

TRSIA 

TRSPC 

RATIO 

1  1 

.30 

0.00 

13.00 

1.00 

0.000 

PRECIP  OATA 

SPFE 

PNS 

R4 

112 

124 

R40 

0.00 

23.20 

M3. 00 

123.00 
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JPRT 

0 


I NINE  ISTAOC 

I  0 
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R24 
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LOCAL 
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UNIT  MT8R0GRAPH  DATA 
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ALSNX 

0.00 


RTINP 
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SECTION  700  FEET  UPSTREAM  OP  RESERVOIR 


1STAO 

ICORP 

IEC0N 

I  TAPE 

JPLI 

JPRT 

INANE 

ISTAOE 

US  1 

I 

0 

0 

0 

0 

1 

0 

ROUT  1  HO  DATA 

OIOSS 

C109S 

AMO 

IRES 

I  SANE 

IOPT 

IPMP 

ISTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

HSTPS 

NSTDL 

LAI 

AMSKI 

I 

TSK 

STORA 

1  SPRAT 

1 

0 

0 

0.000 

0.000 

0.010 

0. 

0 

I  AUTO 
0 


WRNAL  ICPTH  CHANNEL  RIUTIIO 


ON<1> 

.0530 


Ql<2) 

.0350 


OKI) 

.0330 


El  NOT 
303.8 


asAi 

520.0 


RLITN 

1000. 


SEl 

.01000 


CROSS  SCCTISN  CIORDINATES—  STA,£LEV, ITA.ELEV— ETC 


River  stage  greater  than  about 
516  will  cause  flow  from  Toms 
Creek  to  enter  the  upstream  end 
of  the  reservoir 


0.00  320.00 
87.10  304.30 

13.00 

118.10 

313.00  «*.30  JO*. 30 

314.33  300.00  320.00 

42.40  303 

.89  96.90 

SOS.  8* 

STORAGE 

0.00 

11.22 

.71 

12.71 

1.02 

t*.*t 

2.33 

(4.12 

3.53 

17.V2 

1.43 
20.  J7 

S.79 
2*.  It 

7.03 

2V.J3 

0.33 

33.19 

9.74 

4J.7V 

OUTFLOW 

0.00 

4440.47 

114.03 

7477.02 

J79.94 

9022.*? 

742.93 

1 0478 -VI 

1233.4V 

12047.18 

1834.12 
13170. V3 

23*2.2? 

1 303* . *  1 

337J.I1 

17341.31 

4289.4V 

20108.44 

3311.74 

23311.33 

STAGE 

303.80 

313.27 

304.33 

314.02 

307.29 
31*. 77 

308.04 

313.32 

301.7V 

314.24 

30V. 34 
317.01 

510.28 

517.74 

311.13 

318.31 

311.70 
31V, 23 

312.33 

320.10 

F10U 

0.00 

4440.47 

114.03 

7477.02 

379, <0 
9022.49 

742.03 
10470. VI 

1233.4V 

12047.11 

1834.12 
13170. V3 

23*2.27 
1303*. *1 

1373.41 

1 7141 .31 

1219.4V 

20108.44 

3311.74 

23301.33 

RAX I  RUN  3TR6E  IS 
AAXTHUN  STAGE  IS 
RAX I NUN  STAfE  19 


513.0 

314.1 

317.0 


naiinua  staoe  is 


320.0 


HTIR09RAPH  R0UI IRQ 


SCCTlOi  ICS  I  DC  DAN 


1ST  AO 

ICMP 

IEC0N 

rTAPC 

JPLf 

US  2 

1 

0  0 
ROUT  INC  DATA 

0 

OIOSS 

CL08S 

Ave 

IRES 

I  SANE 

HPT 

0.0 

0.009 

9.00 

1 

1 

0 

NSTPS 

NtTIL 

LAI 

ANSKI 

I 

1 

0 

0 

0.000 

0.000 

■SHEET  f  Qp  J/ 


JPRT 

INANE 

IS TACE 

IRtfTO 

0 

1 

0 

0 

IPMP 

LSTR 

0 

0 

TSK 

STORA 

I SPRAT 

0.090 

9. 

0 

RORNAL  IEPTH  CHANNEL  ROUT  IRQ 


ON  <  1 )  QIC)  Ql<  J  > 
.0450  .8J39  .0430 


ELHfT  aRAI 
4f4.fi  51fi.fi 


RUTH  SEL 
2273.  .00390 


Top  of  dike  adjacent  to  this 
channel  section  is  507.3. 


CROSS  SCCIIIN  CIORDINATES— ITA,ELEMTA,ELEV-£TC 


0.00  510.00 

13.00 

444.30  11.90 

<91.50 

22.90  443 

31  30.00 

444.09 

33.00  447.00 

77.00 

444.30  107.00 

510.00 

STORAIE 

0.00 

.31 

1.44 

2.91 

4.47 

4.39 

1.74 

11.35 

14.33 

17.44 

20.  ?3 

24.31 

27.44 

35.70 

33.38 

34.41 

43.74 

41.13 

32.41 

37.24 

OUT FI ON 

0.00 

12.07 

90.24 

220.44 

443.47 

734.44 

1115.91 

1407.29 

2194.32 

2975.50 

3442.44 

4444.13 

3439.47 

4447.73 

7393.11 

§741.57 

10097.74 

11474.72 

12933.49 

14323.12 

STAIE 

444.00 

444.14 

443.48 

494.53 

447.37 

449.21 

499.03 

449.84 

390.74 

591.58 

302.42 

303.24 

304.11 

504.55 

303.74 

304.43 

507.47 

309.32 

309.14 

310.09 

FIOII 

0.90 

12.07 

90.24 

230.44 

443.47 

734.44 

1113.44 

1407.29 

2194.52 

2873.59 

3442.44 

4444.83 

3439. 47 

4447.73 

7393.19 

8741.37 

10097.74 

11474.72 

12433.48 

1 4523.12 

RAXINUN 

STAIE 

IS 

307.1 

RAXINUN 

ST  A6C 

IS 

308.3 

RAXINUN 

STAGE 

IS 

599.8 

MAI 1 NUN 

STAGE 

IS 

314.9 

MTDROIRAPN  ROUTING 

SECTION  390  FT  IOINSTREAN  OF  DAN 


ISTAI 

ICtMP 

iecon  itape 

JPIT 

JPRT 

I  RARE 

I STAGE 

IAITI 

OS  3 

1 

0  0 
ROUTING  DATA 

0 

9 

1 

0 

0 

OIOSS 

CL0S8 

AV6 

IRES  HARE 

IOPT 

IPMP 

LSTR 

0.0 

0.000 

0.00 

1  1 

9 

9 

9 

NSTPS 

N8TDL 

LAO  ANSKK 

I 

TSK 

STORA 

I  SPRAT 

1 

0 

0  0.000 

0.009 

9.900 

0. 

0 

RORNAl  IEPTH  CHANNEL  IOITINI 


IN1 1 1  0N<?>  ON<] ) 
.0330  .0400  .0300 


EINfiT  ELMAX  RLNTH  SEL 
412.9  49S.fi  310.  .90300 


CROSS  section  COORDINATES— ITA,ELEVfSTA#aEV~ETC 


0.00  300.00 

13.00 

440.09  42.00 

484.10 

32.00  482. 

.10  110.90 

482.10 

110.00  49A.I0 

240.00 

494.20  373.00 

444.00 

STORAIE 

0.00 

.43 

.89 

1.33 

1.82 

2.32 

3.18 

5.90 

7.10 

9.87 

12.01 

14.23 

14.31 

19.94 

21.22 

23.43 

24.12 

21.43 

31 .22 

33.14 

09TFL9H 

0.90 

31.41 

179.10 

331.13 

347.03 

922.91 

1230.32 

1848.34 

2484.14 

3444.41 

4902.24 

4097.10 

7323.23 

4104.47 

10123.27 

12474.10 

14444.04 

14794.43 

1 40)3.84 

21412.13 

STA9C 

492.80 

493.44 

414.99 

494. 7J 

483.J7 

494.01 

484.43 

487.24 

497. 94 

418.31 

484.22 

494.14 

440.31 

441.13 

441.74 

442.41 

443.07 

491.72 

494.34 

443.00 

PLUM 

0.00 

34.4! 

179.90 

331.13 

347.03 

822.91 

1230.32 

1149.59 

2484.14 

3444.41 

4802.24 

4097.10 

>323.23 

4104.47 

10823.27 

12474.10 

14444.04 

14794.45 

14033.94 

21412.13 

RAXINUN  STA6C  IS  4f!.4 
NAX IRON  STA8I  IS  402.2 
Mil  NUN  STAGE  IS  4fJ.O 


HA XI NON  STAIE  IS 


413.7 


jo  OP  // 


HYDROGRAPH  ROUT  IRQ 

SECTION  1.3  NILES  BCL8U  DAN 


ISTAI 

ICOMP 

1EC0N 

ItAFE 

JPtT 

JPRT 

ZNAHI 

ISTAGE 

054 

1 

0  0 
R0UTIN8  DATA 

0 

0 

1 

0 

moss 

CLQS8 

m 

IRES 

ISAAC 

ItPT 

IPNP 

1ST* 

0.0 

0.000 

0.00 

f 

1 

0 

0 

0 

HSTPS 

N8TIL 

LAO 

AH8KK 

X 

TSI 

5T0RA 

ISPPAT 

1 

0 

0 

0.000 

0.000 

0.000 

0. 

0 

NORMAL  ICPTH  CH4RREI  RO0TZN8 


0*11)  9R<2)  0N(3)  CIRVT  ELAAX  RUTH  SCI 

.0300  .9400  .0300  443.0  440.0  2100.  .00370 


First  floor  of  house  at 
about  453. 


CRSSS  SECTION  COORDINATES — STA tELEV,STA,ELEV — ETC 


0.00  440.70 
192.00  448.70 

10.00 

400.00 

434.20  20 

434.70  800 

OO  440.70 
00  440.00 

43.00  443 

.70  91.00 

443.70 

3T0RA8E 

0.00 

48. f| 

.23 

40.30 

2.43 

73.04 

4.01 

80.33 

7.40 

107.03 

10.12 

127.03 

15.20 

140.34 

21.12 

171.06 

20.30 

200.00 

37.61 

239.13 

OUT FI OR 

0.00 

7033.31 

2.4  7 
0133.23 

123.33 

11514.24 

348.73 

14322.40 

724.12 

17300.82 

1200.23 

21214.40 

t GIB. 43 
23300.37 

2774.37 

3O41G.O0 

3007.35 

33983.70 

5323.76 

42241.14 

STAGE 

443.00 

432.00 

443.70 

433.40 

444.30 

434.47 

447.37 

433.24 

440.14 

434.03 

440.03 

434.04 

440.74 

457.43 

430.3) 

431.42 

431.32 

430.21 

432.11 

440.00 

FIOR 

9.00 

7033.31 

2.47 

0133.25 

123.33 

11384.24 

340.7) 

14322.40 

724.12 

17300.82 

1200.23 

21214.40 

1018.63 

73300.37 

2774.37 

30410.00 

3007.33 

33903.7? 

5323.76 

42241.14 

NAX1NUH  STAGE  IS  451.  f 
MIINUN  STASE  IS  454.0 
NARIMIR  STtOE  IS  453.3 
NAIINSH  STAGE  IS  457.3 


REA*  FLOW  AM  STQRAIE  <ENI  OF  PERIOD  IUNNART  F0»  AULTIPIE  PLAA-AATIO  CCINIHIC  COMPUTATIONS 
FLOSS  IN  cuitc  FEET  FEN  SECONS  (CUIIC  NITERS  PIN  SECOND) 

AREA  IN  SMANE  NILES  I 581/ ARE  NILINf TERf ) 


RATIOS  APPLIED  TO  FLOUT 

OPERATION  STATION  ANEA  RIAN  NATIO  1  RATIO  1  RATIO  J  RATIO  4 

■40  .50  .40  1.01 


NYltOQRAPM  AT 

IN 

( 

.30 

.701 

1  477. 

<  I3.32M 

307. 

14.99)1 

714. 

20.21)1 

1104. 
33.  SOM 

ROUTE! 

TO 

OUT 

( 

.30 

.78) 

>  IAI. 

1  4.85X 

401. 

11.33)1 

632. 

17.19)1 

1101. 

33.72)1 

NY  1*081 

IAPH  AT 

TCI 

1 

13.30 

34.047 

1  04J3. 

1  247. 17M 

11704. 
333.94  71 

14132. 

40O.7S)| 

23387. 

447.92)1 

ROUTE! 

TO 

US  1 

( 

13.30 

34.04) 

1  9434. 

1  247.14)1 

11793. 

333.03)1 

14132. 

400.73)1 

23318. 

*47.94)1 

toorco 

ro 

US2 

( 

TJ.30 

34.04) 

1  04J7. 

<  247.23)1 

11706. 

334.03)1 

14131. 

490.00)1 

23394. 

468.12)1 

1  CONIINES 

CON 

1 

13.10 

33.74) 

1  9634. 

1  273.41)1 

12032. 

341.27)1 

14423. 

401.40)1 

21941. 

677.93)1 

ROUTE I 

TO 

183 

1 

13.10 

33.74) 

1  9637. 

f  273.47)1 

12933. 

341.31)1 

14423. 

408.47)1 

23037. 

*77.8211 

ROUTE! 

TO 

184 

( 

13.80 

33.741 

1  0639. 

(  273.31 M 

1 2036. 
340. 40M 

14423. 
400. 4| M 

23040. 

*77.9111 

It  op  /t 


SUMMARY  OF  )AA  SAFETY  ANALYSIS 


INITIAL 

VALUE  SMLLtAI  CREST  TOR 

OF  IAN 

ELEVATION 

502. 

.00 

302.00 

306.31 

STORAGE 

123. 

123. 

231. 

OUTFLOW 

0. 

0. 

2A3. 

RATIO 

NAXIHIN 

NAIIAUR 

naxinuh 

AAIIHUN 

DURATION 

TINE  OF  TINE  OF 

Of 

RESERVOIR 

PERTH 

ST0RA6E 

OUTFLOW 

OVER  TOf 

NAX  OUTFLOW  FAILURE 

PNf 

U.S.EIEV 

OVER  DAN 

AC-FT 

CFS 

HOURS 

HOURS  HIURS 

.40 

304.04 

0.00 

223. 

242. 

0.00 

43.23  0.00 

.SO 

304.44 

.34 

240. 

401. 

2.30 

42.73  0.00 

.40 

304.12 

.32 

244. 

432. 

3.25 

42.00  0.00 

1.00 

307.07 

.77 

231. 

lift. 

3.00 

41.30  0.00 

PLAN  1 

STATION  US1 

RAIIAUR 

MAXI  NUN 

TINE 

RATIO 

FlOWfCFS 

staoe.ft 

NOUNS 

.40 

9434. 

313.0 

44.30 

.30 

1 17? 3. 

314.1 

44. 5« 

.40 

14132. 

317.4 

44.30 

1.00 

23501. 

520.0 

44.50 

ALIN  1 

3TATI0I  U«2 

RAI1RUI 

RAXINUtt 

TINE 

RATIO 

HOV.CFS 

STAGE  ,FT 

HOURS 

.41 

9437. 

307.1 

44.30 

.30 

11794. 

308.3 

44.30 

.40 

14138. 

509.1 

44.30 

1.00 

23394. 

314.9 

44.30 

PLAN  t 

ITATttJN  BS3 

HAXlNUN 

HA XI HON 

TINE 

RATIO 

F10W,CFI 

STAIEfFT 

HOURS 

.40 

9437. 

491.4 

44.30 

.30 

12033. 

492.2 

44.30 

.40 

144*5. 

493.0 

44.50 

1.00 

23937. 

493.7 

44.23 

FLAN  1 

STATION  1 

>84 

NAXIRUN 

n aii nun 

TINE 

RATIO 

F10U,CFS 

STAGE, FT 

HOURS 

.40 

9639. 

433.9 

44.30 

.30 

12034. 

434.6 

44.30 

.40 

14423. 

153.3 

44.50 

1.00 

23940. 

437.3 

44.30 

HYDROLOGIC  MAP 
SECTION  F  DAM 


NAT.  1.  D  NQ  PA.  Q113Q _ ADAMS  COUNTY 

DATA  ;  OTA>\t  ;<  '  nOV  t/.S-DEOI  (XHCAL  SUAVE*  OUAO  SHEETS 
E.N7!'i-  ft.  i ■  f  SUMM/T,  FMWJrSfft.AG.  FAfRflFLD.  AND 

1  ■»  v.--;  ..  --A.  M.o 


ELEVATION  IN  FEET 


4 


l 


507.3 


creek 


LEVEL 


■APIOS 


LOOKING  UPSTREAM 


INVERT  PIPE  502.3 ' 


PROFILE  OF  CREST 
SECTION  F  DAM 


PLATE  3 


1 


a 


(fV  *'  ‘"  ■•■••'  ■'  *  ;  ’  '  y\  'f  :'r(v";V 

B'.v:  T  i  r 


(syfihn.abl  4.) 


/■6-  \  /-0- 
*r'  -  *r  -  * 


^.<5* 


.'6*6-‘04'  ■ 

» _ j#. 


i-  r  i — j . _ -  - 

iSLJ-'vIfT' 

i  }■ 

■  t  v  Lr  ^  ^  ■* 
fcTFr 


!,  i  v-,'* 

.  4 _ . ,  v 

1  T  .> 


•  r.  * 


Tj  V  \  -8 

hi  v:  ■  § ■;« 

*i  :  i  4  a 

J  -  i  :v:t 


■*'  i — 


/  ;  \—./0'5*A 

W*/2\ 

l'/2’  jrst  <t/* j  i.oft 

,  .  •  r"  •  - 

.  .Y  -  /7At  San<i  -Y 


-:^-4 


■  4-:;! 

. \ ; 


;• 

>yyi 


.•-vJ-V-'A 

;yy-> 


6-/0' 


PLATE  4C 


APPENDIX 
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SITE  GEOLOGY 
SECTION  F  DAM 


Section  F  Dam  is  located  at  the  boundary 
between  the  Triassic  Lowland  Section  of  the  Piedmont  Physio¬ 
graphic  Province  and  the  Blue  Ridge  Physiographic  Province. 

As  shown  on  Plate  F-l,  the  dam  is  constructed  upon  Triassic 
age  bedrock  of  igneous  origin  of  the  type  diabase.  The 
diabase  has  been  intruded  into  the  shale  and  sandstone  units 
of  the  Gettevsburq  Formation.  Rock  exposures  at  the  dam 
are  limited  to  the  diabase  outcrop  along  the  dam  embankment 
in  the  vicinity  of  the  rapids  in  Toms  Creek.  Here  several 
high  angle  fracture  sets  occur,  one  striking  northeast  and 
the  other  northwest.  The  dipping  bedrock  and  resistant  nature 
of  the  diabase  exposure  has  thrusts  water  flow  in  Toms  Creek 
against  the  dam  embankment  toe  and  has  resulted  in  localized 
intense  erosion  of  soil  adjacent  to  the  embankment. 
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Appendix  G 

Section  F  Dam  and  Reservoir  Property  Owners 


The  Adams  County  Tax  Office  supplied  the  names 
and  current  addresses  of  the  owners  of  record  for  Section  F 
Dam  and  Reservoir.  The  numbers  correspond  to  plots  shown  on 


Plate 

G-l. 

1. 

Shu  Sing  Chang 

9725  Glen  Road 

Potomac,  MD  20854 

6. 

Paige  D.  Johnson 

4703  Sellman  Road 
Beltsville ,  MD  20705 

2. 

Shu  Sing  Chang 

97  25  Glen  Road 

Potomac,  MD  20854 

7. 

Donald  Dick 

8804  Orwood  Lane 

Laurel,  MD  20810 

3. 

Paul  C.  Stull 

R.D.  2 

Gettysburg,  Pa  17325 

8. 

William  S.  Cremen 

1007  Way son  Way 
Davidsonville ,  MD  21035 

4 

William  L.  Burmester 

Route  3  Box  4  4 

Cape  George  Colony 

Port  Townsend,  WA  98368 

9. 

Richard  C.  McCleary 

326  Wood lawn  Road 
Baltimore,  MD  21210 

5. 


Clifton  Addicks 
10  Country  Club  Drive 
Fairfield,  Pa  17320 


10. 


Paul  G.  Melesky 
P.O.  Box  206 
Fairfield,  Pa  17320 


